
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2017/018984.6 A1 

US 201701. 89846A1 

CHO et al. (43) Pub. Date: Jul. 6, 2017 

(54) AIR PURIFIER, METHOD FOR Jul. 31, 2014 (KR) ........................ 10-2014-0098365 
DETERMINING TIME TO REPLACE FILTER Dec. 11, 2014 (KR) ........................ 10-2014-0178.074 
THEREOF, AND DEVICE AND METHOD 

REEMENSEREACEMENT Publication Classification 
THEREFOR (51) Ei al (2006.01) 

(71) Applicant: COWAY CO., LTD, G06F 7700 (2006.01) 
Chungcheongnam-do (KR) BOID 46/24 (2006.01) 

(52) U.S. Cl. 
(72) Inventors: Young-Gun CHO, SEOUL (KR): CPC ....... BOID 46/446 (2013.01); B01D 46/2403 

E"S.5 kission in (2013.01); B0ID 46/444 (2013.01); G06F 
YUN, SEOUT (KR): Chul-Soon DAN, 17/00 (2013.01); B01D 46/42 (2013.01) 
SEOUL (KR); Sang-Woo KANG, 
SEOUL (KR); Jong-Wan KIM, (57) ABSTRACT 
SEOUL (KR) An air purifier according to an embodiment of the present 

invention maV comprise: a memory for storing a flow 
(21) Appl. No.: 15/314,530 rate/pressure iOR critish with fear tO 
(22) PCT Filed: Dec. 15, 2014 each filter utilization state; a pressure differential sensor for 

measuring a pressure differential, which is a difference in 
(86). PCT No.: PCT/KR2O14/O12306 pressure between the front and rear ends of the filter; and a 

S 371 (c)(1) filter replacement time management unit for determining the 
(2) Date: Nov. 29, 2016 t1me to replace the filter according to a result of matching a 

pressure differential of the filter, which is measured by the 
(30) Foreign Application Priority Data pressure differential sensor at a preset cycle, and the flow 

rate of air flowing into the filter during pressure differential 
Jun. 3, 2014 (KR) ........................ 10-2014-OO67.454 measurement with the flow rate/pressure differential corre 
Jul. 30, 2014 (KR) ........................ 10-2014-0097227 lation graph for each utilization state. 

NAFFEREN 
SAE A 

.205 

  



US 2017/018.9846A1 Jul. 6, 2017. Sheet 1 of 5 Patent Application Publication 

SERE I EEG: 

– 

r 

{}{} {;----------------01 ---- 

arrarwaxxx xxx-aa-axxYxxxxxx'a' war-warrasswww.xxxxxaa-raaaaasaxa a-r-awarrara-a-a-a-a-a-a-r 

    

  

  

  

  

  

  

  



Patent Application Publication Jul. 6, 2017. Sheet 2 of 5 US 2017/018.9846A1 

-- SA 
Y. Ne-Y 

aswaxYssessarvva-wa-a-a-arrrrara-ra-ra- ooc auran Sarassassers-----as-ar 

SORE FOW RAE/OFFERENA RESSURE 2O 
CRREAON GRAR OF A EAS ON FER asses- c. . 

ACCOR): NG ( SAGE SAES 
xo~xex-Mex 

w 

Massar----------reas sco-con 
MEASURENTA DIFFERENTAL PRESSURE ANTA 2. NSAAON SA3 ANY OU AARM NFORMAON 

INDICATING INITIAL MEASUREMENT RESULT arrarr r--- Waxyra-------------as a 

O's s Ssssss. 
Ex: 

IDENTIFY ONE FILTER HAVING GRAPH MATCHED TO 
xi Ai. 8:SAS S: 

ià. 88SS$388 (XSRE.8 (8 SAS 
OR A sit RAY Oi Fi ISRS EN INTASA's 

PREVO 

y:EAS RESEN RESU, ON THE BASIS Oi Fi, 
AER --a '- 

USYSTORED IN MEMORY 

xxxx ran axxx raraammaxxaasa 

MEAS R FRENA PRESSR: A 
Ry. NE). RC}} 

marmaxxaaaaaaaaranaa's marrimrwmaraxxxx-xx-ar-reme---YrWNYMrras 

s s 
A. Yas r 

-: - Yass 
-- 

S. -r-w 

- - 
O AA-A NORMAON NCANG SE" 

REPACEvi, ii. 

  

  

    

    

  



Patent Application Publication Jul. 6, 2017. Sheet 3 of 5 US 2017/O18984.6 A1 

FIGURE 3 

{i : SS if SAS 
'' 

E, fi s as r * 

S. 4 - THREFLER PRESEESAID-REACEA, 
---is 

f P:RESSURE WHE FILERS .* ar, - * , SAS S. A JS a t 

NA. SAGE 
SA 3. 

FCA RAE (LPM) 

  

  



Patent Application Publication Jul. 6, 2017. Sheet 4 of 5 

Fig RE 4 

FILTER REPLACEMENT TRE DIFFERENTAL 
RESS - S - \\{; ); 

it...is s Sw., " ... -- . . . . : ski3) Cir-ERENA, 3:3:SS is is 
ESR&NiNS Nii Marx----- carrrrrrrr' wrx 

a--------------assavassass-s-s-s-s-M-SSSarar--------------YYY,\\\\\\\\ra-Marrara 

saraxxars------exarrawww.reer-rmWXrr 

US 2017/018.9846A1 

  

  



Patent Application Publication Jul. 6, 2017. Sheet 5 of 5 US 2017/018.9846A1 

MEASURE NITIAL FiTERING PERFORMANCE AND 
NA, E-RENA RRESSR ) - ES k-SO 

ARGET FR 

-- a-anananarass-swarasanamarrrrrr, 
" . . . . . . . . - - - - y MoMorrosoyoor-Mos 

v EAS R NEA FERNG RECOWANCE OF 
COMPASON TARGET FER AWNG 
EORVANCE CWNGRA)). BY A 
EER if N EVE COMAR). Whe ES 

TARG. F. E. 
Masaaaaaaaaaaaaasiserweari-Max-raarxxxxaaaaaawaar-rm-www.rsssaaaaaaaaaaaaaaaarn y 

www.xxxxservasaaaaarikri'terrrrrrrrrrrrrrrmwr-was---asar 

PERIODICALY MEAS RE FTERNG lso 
ERFORMiANCE O - SARGE FR &: 

s-YSO3 

\rs'''''''xssassar-----------asssssss-rrrrrrrrr Waaaaaxxxiii----------'Arrassrs 
, 

xx-xx------aaaa-co-o-o-o- 
VEAS RE FERENA RESSR. O. 
ES ARGE. F. R A N (A W-C- 
RCCAY VEAS RO TR MG 

ERFORVANCE OF TES ARCSE FER S 
- SAVE AS N.A. iNG RORVANCE 

CF CCV ARSON ARG SER 

{} 7 

N 

CRMNE FERENA RESSR. A 
R REACMEM VS REGARONG EST 

ARGE ER 
aaraaaaaaaaaaa-ra-ra-aaaaarwaawaaaaaaaaaaaaaaaaaaa-------aa-rrwmaaaaaaaaaaaaaaaaaaaaaa 

  

  

  

  

  

  

  

  

  



US 2017/O 18984.6 A1 

AIR PURIFIER, METHOD FOR 
DETERMINING TIME TO REPLACE FILTER 
THEREOF, AND DEVICE AND METHOD 

FOR DETERMINING FILER REPLACEMENT 
TIME PRESSURE DIFFERENTIAL 

THEREFOR 

TECHNICAL FIELD 

0001. The present disclosure relates to an air purifier, a 
method for determining a time to replace a filter thereof, and 
a device and method for determining a filter replacement 
time differential pressure therefor. 

BACKGROUND ART 

0002. In general, an air purifier, a device for purifying 
indoor air contaminated by dust, germs, and the like, through 
dust collection, sterilization, deodorization, and the like, 
includes a plurality of filters. 
0003. In order to increase efficiency of an air purifier and 
lengthen a lifespan thereof, filters are required to be peri 
odically managed and replaced. In a related art air purifier, 
a time to replace a filter is determined depending on an 
operating time. That is, an operating time is measured, and 
when an accumulated operating time reaches a preset time, 
a time to replace a filter notification is displayed to allow a 
user to replace the filter. Thus, in the related art air purifier, 
since a filter is replaced depending upon an operating time 
although a time to replace the filter is varied according to an 
environment in which the air purifier is installed, it is 
difficult to replace a filter in a timely manner. 

DISCLOSURE 

Technical Problem 

0004. Therefore, an object of the present invention is to 
provide a method for determining an accurate time to 
replace a filter to allow a user to replace a filter for air 
purification in a timely manner. 

Technical Solution 

0005 According to an aspect of the present disclosure, an 
air purifier may include: a memory storing flow rate/differ 
ential pressure correlation graphs according to respective 
filter usage States; a differential pressure sensor measuring 
differential pressure as a pressure difference between a front 
end of the filter and a rear end of the filter; and a filter 
replacement time management unit determining a time to 
replace the filter according to a result of matching a differ 
ential pressure of the filter measured by a differential pres 
Sure sensor in every preset period and a flow rate of air 
introduced to the filter at the time of measuring the differ 
ential pressure to the flow rate/differential pressure correla 
tion graph according to each usage state. 
0006. According to another aspect of the present disclo 
Sure, a method for determining a time to replace a filter of 
an air purifier may include: storing a flow rate/differential 
pressure correlation graph according to respective filter 
usage states; measuring differential pressure of the filter in 
every preset period; and determining a time to replace the 
filter according to a result of matching a differential pressure 
of the filter measured in every preset period and a flow rate 
of air introduced to the filter at the time of measuring the 
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differential pressure to the flow rate/differential pressure 
correlation graph according to each usage state. 
0007 According to another aspect of the present disclo 
sure, a device for determining filter replacement time dif 
ferential pressure may include: a filtering performance mea 
Surement unit measuring filtering performance of a test 
target filter in every preset period; a differential pressure 
measurement unit measuring differential pressure of a 
replacement time state of the test target filter at a timing at 
which filtering performance of the test target filter measured 
in every preset period is the same as initial filtering perfor 
mance of a comparison target filter having performance 
downgraded more than the test target filter by a predeter 
mined level; and a differential pressure determining unit 
determining a differential pressure of a filter replacement 
time regarding the test target filter on the basis of the 
differential pressure of the replacement time state. 
0008 According to another aspect of the present disclo 
Sure, a method for determining filter replacement time 
differential pressure may include: measuring filtering per 
formance of a test target filter in every preset period; 
measuring differential pressure of a replacement time state 
of the test target filter at a timing at which filtering perfor 
mance of the test target filter measured in every preset period 
is the same as initial filtering performance of a comparison 
target filter having performance downgraded more than the 
test target filter by a predetermined level; and determining a 
differential pressure of a filter replacement time regarding 
the test target filter on the basis of the differential pressure 
of the replacement time state. 
0009. The foregoing technical solutions do not fully 
enumerate all of the features of the present invention. The 
foregoing and other objects, features, aspects and advan 
tages of the present invention will become more apparent 
from the following detailed description of the present inven 
tion when taken in conjunction with the accompanying 
drawings. 

Advantageous Effects 

0010. According to embodiments of the present inven 
tion, since a time to replace a filter is determined on the basis 
of a correlation between a flow rate and differential pressure 
according to a usage state of the filter, an accurate time to 
replace the filter may be determined, and since an alarm is 
output to allow a user to recognize the filter replacement 
time, the user may timely replace the filter for air purifica 
tion. 

DESCRIPTION OF DRAWINGS 

0011 FIG. 1 is a block diagram illustrating a configura 
tion of an air purifier according to an exemplary embodi 
ment of the present disclosure. 
0012 FIG. 2 is a flow chart illustrating a method for 
determining a time to replace a filter of an air purifier 
according to an exemplary embodiment of the present 
disclosure. 

0013 FIG. 3 is a graph illustrating a correlation between 
a flow rate and differential pressure previously stored in a 
memory of an air purifier according to an exemplary 
embodiment of the present disclosure. 
0014 FIG. 4 is a block diagram illustrating a configura 
tion of a device for determining filter replacement time 
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differential pressure for an air purifier according to an 
exemplary embodiment of the present disclosure. 
0015 FIG. 5 is a flow chart illustrating a method for 
determining filter replacement time differential pressure for 
an air purifier according to an exemplary embodiment of the 
present disclosure. 

BEST MODE FOR INVENTION 

0016 Exemplary embodiments of the present disclosure 
will now be described in detail with reference to the accom 
panying drawings. The exemplary embodiments may, how 
ever, be exemplified in many different forms and should not 
be construed as being limited to the specific embodiments 
set forth herein. Rather, these embodiments are provided so 
that this disclosure will be thorough and complete, and will 
fully convey the scope of the inventive concept to those 
skilled in the art. In the drawings, the shapes and dimensions 
of elements may be exaggerated for clarity. 
0017 FIG. 1 is a block diagram illustrating a configura 
tion of an air purifier according to an exemplary embodi 
ment of the present disclosure. 
0018 Referring to FIG. 1, an air purifier 100 according to 
an exemplary embodiment of the present disclosure includes 
a controller 110, a memory 120, an input unit 130, a display 
unit 140, a filter replacement time management unit 150, a 
differential pressure sensor 160, and an alarm unit 170. 
0019. The controller 110 controls a general operation of 
the air purifier 100, and may be realized by hardware such 
as a processor, or the like. Also, the controller 110 may be 
incorporated with the filter replacement time management 
unit 150 to be described hereinafter. 
0020 For example, the controller 110 processes a func 
tion of outputting an alarm such that a filter replacement 
time determined on the basis of differential pressure of a 
filter measured by the differential pressure sensor 160 may 
be recognized by a user. 
0021. The memory 120 stores a microcode of a program 
for processing and controlling of the controller 110, various 
reference data, temporary data created while various pro 
grams are being performed, and various updatable data to be 
kept. 
0022. According to an exemplary embodiment, the 
memory 120 previously stores a flow rate/differential pres 
Sure correlation graph of at least one filter according to usage 
states obtained through experimentation during a manufac 
turing process. 
0023. According to another exemplary embodiment, the 
memory 120 previously stores a differential pressure at a 
filter replacement time determined on the basis of a differ 
ential pressure at a timing at which performance of a filter 
is downgraded by a predetermined level. In this case, a 
differential pressure of the filter is measured in a state in 
which a flow rate of air introduced to the filter is adjusted to 
be a preset flow rate. Since the flow rate is fixed, only the 
differential pressure at the filter replacement time deter 
mined on the basis of the differential pressure according to 
usage states may need to be stored. 
0024. The input unit 130 may include a plurality of 
functional buttons, and provides button input data corre 
sponding to a button input by a user to the controller 110. 
0025. Here, functions of the input unit 130 and the 
display unit 140 may be performed by a touch screen (not 
shown), and the touch screen (not shown) handles a touch 
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screen input through a user's Screen touch and graphic 
screen output through a touch screen. 
0026. The display unit 140 displays state information, 
limited number of characters, large amounts of video and 
still images, and the like, generated during an operation of 
the air purifier. As the display unit 140, a liquid crystal 
display (LCD) may be used. 
0027. The filter replacement time management unit 150 
determines a time to replace a filter according to a result of 
matching a periodically measured differential pressure of the 
filter and a flow rate of air introduced to the filter when the 
differential pressure is measured to a flow rate/differential 
pressure correlation graph according to usage states stored in 
the memory 120. Here, the flow rate of air introduced to the 
filter may be a flow rate of air measured when the differential 
pressure of the filter is measured by an air flow sensor (not 
shown) installed at a front end of the filter of the air purifier 
100 and measuring a flow rate of air introduced to the filter, 
or may be a flow rate of air previously set according to stages 
of air volume of the air purifier 100 when the differential 
pressure of the filter is measured. 
0028. According to an exemplary embodiment, in a case 
in which graphs of flow rate/differential pressure correlation 
of a plurality of filters according to usage states are stored in 
the memory 120, the filter replacement time management 
unit 150 selects one of the plurality of graphs previously 
stored in the memory 120 on the basis of an initial differ 
ential pressure measured at an initial installation stage and a 
flow rate of air introduced to the filter, and thereafter, the 
filter replacement time management unit 150 determines a 
time to replace the filter according to whether periodically 
measured differential pressure and a flow rate of air intro 
duced to the filter are matched to the selected graph. 
0029. In detail, the filter replacement time management 
unit 150 measures an initial differential pressure through the 
differential pressure sensor 160 at an initial installation 
stage, identifies a filter having a graph matched to the 
measured initial differential pressure and the flow rate of air 
introduced to the filter when the initial differential pressure 
is measured, on the basis of the flow rate/differential pres 
Sure correlation graphs of a plurality of filters at an initial 
usage state previously stored in the memory 120, and selects 
a flow rate/differential pressure correlation graph in a 
replacement time state of the identified filter. 
0030 Thereafter, the filter replacement time management 
unit 150 may periodically measures a differential pressure of 
the filter through the differential pressure sensor 160 and 
determine whether the periodically measured differential 
pressure and a flow rate of air introduced to the filter at the 
time of measuring the differential pressure are matched to a 
flow rate/differential pressure correlation graph of the 
selected replacement time state. 
0031 Here, when the periodically measured differential 
pressure and a flow rate of air introduced to the filter at the 
time of measuring the differential pressure are matched to a 
flow rate/differential pressure correlation graph of the 
selected replacement time state, the filter replacement time 
management unit 150 determines that a time to replace the 
internal filter has arrived and outputs alarm information 
indicating the filter replacement time through the alarm unit 
170. If, however, the periodically measured differential 
pressure and a flow rate of air introduced to the filter at the 
time of measuring the differential pressure are not matched 
to a flow rate/differential pressure correlation graph of the 
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selected replacement time state, the filter replacement time 
management unit 150 determines that a time to replace the 
internal filter has not arrived. 
0032. In another exemplary embodiment, in a state in 
which a flow rate of air introduced to the filter is adjusted to 
a preset flow rate, a differential pressure of the filter may be 
measured. In this case, the filter replacement time manage 
ment unit 150 determines a time to replace the filter accord 
ing to a result of comparison with a differential pressure of 
the filter replacement time stored in the memory 120 on the 
basis of the periodically measured differential pressure of 
the filter and an initial differential pressure. 
0033. The differential pressure sensor 160 is installed at 
both ends (i.e., a front end and a rear end) of the internal 
filter and measures a differential pressure of the internal 
filter. Here, the differential pressure refers to a difference of 
pressure at the front end and at the rear end of the filter. That 
is, the differential pressure sensor 160 is installed on one 
surface (front end) of the filter to which unfiltered air is 
introduced and the other surface (rear end) of the filter from 
which filtered air is discharged, and measure a differential 
pressure of the filter by calculating a difference in pressure 
measured at the front end of the filter and pressure measured 
at the rear end of the filter through the differential pressure 
sensor 160. 
0034. The alarm unit 170 informs the user about the 
measurement result regarding the differential pressure, the 
filter replacement time, and the like. Here, the alarm unit 170 
may output an alarm such that the user recognizes the 
measurement result regarding differential pressure, the filter 
replacement time, and the like, through human senses Such 
as sight, hearing, and the like. 
0035. For example, the alarm unit 170 may output a 
warning sound or flicker a warning lamp using a buZZer or 
a light emitting diode (LED), or may display or guide 
through the display unit 140 to output an alarm indicating 
the measurement result regarding the differential pressure, 
the filter replacement time, and the like. 

Mode for Invention 

0036 FIG. 2 is a flow chart illustrating a method for 
determining a time to replace a filter of an air purifier 
according to an exemplary embodiment of the present 
disclosure. 
0037 Referring to FIG. 2, the air purifier previously 
stores a flow rate/differential pressure correlation graph of at 
least one filter according to usage states in a memory in 
operation 201. Here, as for the flow rate/differential pressure 
correlation graph according to usage states, correlation 
between a flow rate and a differential pressure according to 
a usage State of a filter is obtained in a state in which air 
Volumes are mechanically set to determined stages (for 
example, 3 to 5 stage air Volume) regarding at least one filter 
through experimentation in a manufacturing process and 
schematized as a graph. In this case, a usage state of the filter 
may include an initial usage state (100% of introduced flow 
rate is discharged), a middle usage state (90% of a discharge 
flow rate of the initial usage State is discharged), and a 
replacement time state (80% of a discharge flow rate of the 
initial usage state is discharged). An example of the obtained 
flow rate/differential pressure according to usage states is 
illustrated in FIG. 3. 
0038 According to another exemplary embodiment, a 
differential pressure of a filter may be measured in a state in 
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which a flow rate of air introduced to the filter is adjusted to 
a preset flow rate. In this case, the air purifier previously 
stores a differential pressure at a time to replace filter 
determined on the basis of the differential pressure of the 
filter according to usage states in operation 201 in the 
memory. 
0039. Thereafter, in operation 203, in a state of operating 
at an air Volume (for example, 3 stage air volume) previ 
ously determined at the initial installation stage, the air 
purifier may measure an initial differential pressure of the 
filter and output alarm information indicating an initial 
measurement result as necessary. 
0040. Thereafter, in operation 205, on the basis of the 
flow rate/differential pressure correlation graphs of a plu 
rality of filters in an initial usage state previously stored in 
the memory, the air purifier identifies a filter having a graph 
matched to the initial measurement result, that is, matched to 
the measured initial differential pressure and a flow rate of 
air introduced to the filter at the time of measuring the initial 
differential pressure, and selects a flow rate/differential 
pressure correlation graph in a replacement time state of the 
identified filter. The air purifier regards the internal filter as 
the identified filter. 
0041. The operation 205 is performed in a case in which 
the flow rate/differential pressure correlation graphs of a 
plurality of filters are stored in the memory, and may be 
omitted when only the flow rate/differential pressure corre 
lation graph corresponding to the internal filter is stored in 
the memory. 
0042. Thereafter, in operation 207, the air purifier mea 
sures a differential pressure of the filter in a state in which 
the air purifier operates with an air volume of a predeter 
mined stage at a predetermined period. Here, the air purifier 
may output alarm information indicating a measurement 
result. 
0043. Thereafter, in operation 209, the air purifier deter 
mines whether the differential pressure of the filter measured 
in a state in which the air purifier operates with an air volume 
of a predetermined stage at the predetermined period and a 
flow rate of air introduced to the filter at the time of 
measuring the differential pressure are matched to the 
selected flow rate/differential pressure correlation graph in 
the replacement time state. That is, the air purifier deter 
mines whether the differential pressure measured at the 
predetermined period and the flow rate of air are matched to 
a certain point of the selected flow rate/differential pressure 
correlation graph of the replacement time state. 
0044) When the differential pressure measured at the 
predetermined period and the flow rate of air are matched to 
the selected flow rate/differential pressure correlation graph 
of the replacement time state according to the matching 
result in operation 209, the airpurifier determines that a time 
to replace the filter has arrived and outputs alarm informa 
tion indicating the time to replace the filter in operation 211. 
0045. If, however, the differential pressure measured at 
the predetermined period and the flow rate of air are not 
matched to the selected flow rate/differential pressure cor 
relation graph of the replacement time state according to the 
matching result in operation 209, the air purifier may deter 
mine that a time to replace the filter has not arrived, and 
returns to the operation 207 and repeatedly performs the 
following process. 
0046 According to another exemplary embodiment, a 
differential pressure of the filter may be measured in a state 



US 2017/O 18984.6 A1 

in which a flow rate of air introduced to the filter is adjusted 
to a preset flow rate. In this case, the air purifier determines 
whether a time to replace the filter has arrived according to 
a result of comparing with the previously stored differential 
pressure at the filter replacement time on the basis of the 
initial differential pressure and the differential pressure of 
the filter measured at the predetermined period. 
0047. Thereafter, the air purifier terminates the algorithm 
according to an exemplary embodiment of the present 
disclosure. 
0048 Although not shown, when the internal filter is 
exchanged by the user according to output of the alarm 
information indicating a time to replace the filter in opera 
tion 211, the air purifier may return to operation 203, 
measure an initial differential pressure with an air volume at 
the predetermined stage, output alarm information indicat 
ing the initial measurement result, and Subsequently repeat 
edly perform the following operations. 
0049 FIG. 4 is a block diagram illustrating a configura 
tion of a device for determining filter replacement time 
differential pressure for an air purifier according to an 
exemplary embodiment of the present disclosure. 
0050 Referring to FIG. 4, a device 400 for determining 
filter replacement time differential pressure may include a 
filtering performance measurement unit 410, a differential 
pressure measurement unit 420, and a filter replacement 
time differential pressure determining unit 430. The device 
400 for determining filter replacement time differential 
pressure determines a differential pressure of a filter replace 
ment time on the basis of a differential pressure at a time at 
which filtering performance of a test target filter is down 
graded by a predetermined level through experimentation in 
a manufacturing process, and stores the determined differ 
ential pressure in the memory (not shown) provided in the 
air purifier. 
0051. Here, as filtering performance of the filter, perfor 
mance of removing a foreign object (i.e., dust) having a size 
of 0.3 defined in international standards (e.g., CA (Clean 
Air), CADR (Clean Air Delivery Rate), JEMA (Japan Elec 
trical Manufacturers’ Association) standards) may be 
applied. For example, a differential pressure of a filter 
replacement time may be determined on the basis of a 
differential pressure at a time at which a filter of an air 
purifier designed to cover 49.58.6777 m as a usage area is 
contaminated with the lapse of time and has the same 
performance as that of a filter covering 42.975207 m as a 
usage area, through experimentation in a manufacturing 
process. 
0052. In detail, the filtering performance measurement 
unit 410 measures initial filtering performance of a test 
target filter and a comparison target filter having perfor 
mance downgraded more than the test target filter by a 
predetermined level. 
0053 Also, the filtering performance measurement unit 
410 periodically measures filtering performance of the test 
target filter. 
0054 When the initial filtering performance of the test 
target filter is measured by the filtering performance mea 
surement unit 410, the differential pressure measurement 
unit 420 measures an initial differential pressure of the test 
target filter at a corresponding timing. 
0055 Also, the differential pressure measurement unit 
420 measures a differential pressure of the test target filter 
(i.e., a differential pressure in a replacement time state) at a 
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timing at which filtering performance of the test target filter 
periodically measured by the filtering performance measure 
ment unit 410 is the same as the initial filtering performance 
of the comparison target filter having performance down 
graded more than the test target filter by a predetermined 
level. 
0056. Here, the differential pressure measurement unit 
420 measures a differential pressure of the test target filter in 
a state in which a flow rate of air introduced to the test target 
filter is adjusted to a preset flow rate. 
0057 The filter replacement time differential pressure 
determining unit 430 determines a differential pressure (for 
example, a difference between an initial differential pressure 
and a differential pressure of a replacement time state) in a 
filter replacement time regarding the test target filter on the 
basis of the initial differential pressure measured by the 
differential pressure measurement unit 420 and the differ 
ential pressure of the replacement time state. Accordingly, 
the air purifier having the test target filter may determine a 
replacement time of the internal filter on the basis of the 
differential pressure of the filter replacement time deter 
mined by the device 400 for determining filter replacement 
time differential pressure. 
0058. The aforementioned device 400 for determining 
filter replacement time differential pressure may be included 
within the air purifier having the test target filter or may be 
realized as a separate device associated with the air purifier. 
0059 FIG. 5 is a flow chart illustrating a method for 
determining filter replacement time differential pressure for 
an air purifier according to an exemplary embodiment of the 
present disclosure. The method for determining filter 
replacement time differential pressure illustrated in FIG. 5 
may be performed by the device for determining filter 
replacement time differential pressure illustrated in FIG. 4. 
0060 Referring to FIG. 5, in operation 501, in a state in 
which an unused test target filter and a foreign object having 
a size of 0.3 are inserted into a first experimental chamber 
having a predetermined size (e.g., 30 m) and an air volume 
of a predetermined stage (e.g., 3-stage air Volume) is main 
tained using a fan, the device for determining filter replace 
ment time differential pressure measures initial filtering 
performance of the test target filter, for example, a time T1 
at which the foreign object having the size of 0.3 becomes 
/3 of an initial concentration and measures an initial differ 
ential pressure P1 of the test target filter at the time. 
0061 Thereafter, in operation 503, in a state in which an 
unused test target filter having performance downgraded 
more than the test target filter by a predetermined level and 
a foreign object having a size of 0.3 are inserted into a 
second experimental chamber having the same size and an 
air Volume of a predetermined stage (e.g., 3-stage air Vol 
ume) is maintained using a fan, the device for determining 
filter replacement time differential pressure measures initial 
filtering performance of the test target filter, for example, a 
time T2 at which the foreign object having the size of 0.3 
becomes /3 of an initial concentration. Here, the test target 
filter and the comparison target filter may be filters of an air 
purifier designed to cover 49.58.6777 m and 42.975207 m 
as usage areas, respectively, for example. 
0062. Thereafter, in operation 505, a foreign object hav 
ing a size of 0.3 is periodically inserted into the first 
experimental chamber, and the device for determining filter 
replacement time differential pressure periodically measures 
filtering performance of the test target filter. 
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0063. The test target filter is contaminated with the lapse 
of time due to the periodical insertion of the foreign object, 
and thus, the periodically measured filtering performance of 
the test target filter is gradually degraded, compared with the 
initial filtering performance. 
0064. Thereafter, in operation 507, the device for deter 
mining filter replacement time differential pressure deter 
mines a timing at which the periodically measured filtering 
performance of the test target filter is the same as the initial 
filtering performance of the comparison target filter, for 
example, a timing at which the foreign object having a size 
of 0.3 becomes /3 of the initial concentration, is T2, and 
measures a differential pressure P2 of the replacement time 
state of the test target filter at the timing. 
0065. Thereafter, in operation 509, the device for deter 
mining filter replacement time differential pressure deter 
mines a differential pressure (for example, a difference 
between the initial differential pressure P1 and the differen 
tial pressure P2 of the replacement time state) of the filter 
replacement time regarding the test target filter on the basis 
of the measured differential pressure P2 of the replacement 
time state and the initial differential pressure P1. 
0066. The determined differential pressure of the filter 
replacement time is previously stored in the memory of the 
air purifier in which the same filter as the test target filter is 
applied. 
0067. Thereafter, the device for determining filter 
replacement time differential pressure terminates the algo 
rithm according to an exemplary embodiment of the present 
disclosure. 
0068. In this manner, in the air purifier, the method for 
determining time to replace a filter thereof, and the device 
and method for determining a filter replacement time dif 
ferential pressure therefor, since a filter replacement time is 
determined on the basis of a flow rate/differential pressure 
according to usage states of a filter, accurate filter replace 
ment time may be determined, and since alarm is output for 
user recognition, the user may timely replace the filter for air 
purification. 
0069. While embodiments have been shown and 
described above, it will be apparent to those skilled in the art 
that modifications and variations could be made without 
departing from the scope of the present disclosure as defined 
by the appended claims. 

1. An air purifier comprising: 
a memory storing flow rate? differential pressure correla 

tion graphs according to respective filter usage states; 
a differential pressure sensor measuring differential pres 

sure as a pressure difference between a front end of the 
filter and a rear end of the filter; and 

a filter replacement time management unit determining a 
time to replace the filter according to a result of 
matching a differential pressure of the filter measured 
by a differential pressure sensor in every preset period 
and a flow rate of air introduced to the filter at the time 
of measuring the differential pressure to the flow rate/ 
differential pressure correlation graph according to 
each usage State. 

2. The air purifier of claim 1, wherein the flow rate of air 
introduced to the filter is any one of a flow rate of air 
measured by a flow rate sensor at the time of measuring the 
differential pressure and a flow rate of air previously set 
according to an air Volume stage of the air purifier at the time 
of measuring the differential pressure. 

Jul. 6, 2017 

3. The air purifier of claim 1, wherein when a differential 
pressure of the filter measured in every preset period and a 
flow rate of air introduced to the filter at the time of 
measuring the differential pressure are matched to a flow 
rate/differential pressure correlation graph of a filter replace 
ment state, the filter replacement time measurement unit 
determines that a time to replace the filter has arrived. 

4. The air purifier of claim 1, wherein 
the memory stores flow rate/differential pressure correla 

tion graphs regarding a plurality of filters, identifies a 
filter having a graph matched to an initial differential 
pressure measured by the differential pressure sensor at 
an initial installation stage and a flow rate of air 
introduced to the filter at the time of measuring the 
initial differential pressure on the basis of a flow 
rate/differential pressure graph of an initial usage state 
regarding a plurality of filters, selects a flow rate/ 
differential pressure correlation graph of a replacement 
time state of the indentified filter, and use the selected 
graph in determining a time to replace the filter. 

5. The air purifier of claim 1, further comprising an alarm 
unit outputting alarm information indicating the time to 
replace the filter determined by the filter replacement time 
management unit. 

6. (canceled) 
7. A method for determining time to replace a filter of an 

air purifier, the method comprising: 
storing a flow rate/differential pressure correlation graph 

according to respective filter usage states; 
measuring differential pressure of the filter in every preset 

period; and 
determining a time to replace the filter according to a 

result of matching a differential pressure of the filter 
measured in every preset period and a flow rate of air 
introduced to the filter at the time of measuring the 
differential pressure to the flow rate/differential pres 
Sure correlation graph according to each usage state. 

8. The method of claim 7, wherein the flow rate of air 
introduced to the filter is any one of a flow rate of air 
measured by a flow rate sensor at the time of measuring the 
differential pressure and a flow rate of air previously set 
according to an air Volume stage of the air purifier at the time 
of measuring the differential pressure. 

9. The method of claim 7, wherein in the determining of 
a time to replace the filter, when a differential pressure of the 
filter measured in every preset period and a flow rate of air 
introduced to the filter at the time of measuring the differ 
ential pressure are matched to a flow rate/differential pres 
Sure correlation graph of a filter replacement state, it is 
determined that a time to replace the filter has arrived. 

10. The method of claim 7, further comprising: 
measuring an initial differential pressure of the filter at an 

initial installation stage; and 
identifying a filter having a graph matched to an initial 

differential pressure and a flow rate of air introduced to 
the filter at the time of measuring the initial differential 
pressure on the basis of a flow rate/differential pressure 
graph of an initial usage state regarding a plurality of 
filters, and selecting a flow rate/differential pressure 
correlation graph of a replacement time state of the 
indentified filter. 
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11. The method of claim 7, further comprising: 
outputting alarm information indicating the time to 

replace the filter. 
12. (canceled) 
13. A device for determining filter replacement time 

differential pressure, the device comprising: 
a filtering performance measurement unit measuring fil 

tering performance of a test target filter in every preset 
period; 

a differential pressure measurement unit measuring dif 
ferential pressure of a replacement time state of the test 
target filter at a timing at which filtering performance of 
the test target filter measured in every preset period is 
the same as initial filtering performance of a compari 
son target filter having performance downgraded more 
than the test target filter by a predetermined level; and 

a differential pressure determining unit determining a 
differential pressure of a filter replacement time regard 
ing the test target filter on the basis of the differential 
pressure of the replacement time state. 
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14. The device of claim 13, wherein 
the filtering performance measurement unit measures 

initial filtering performance of the test target filter and 
the comparison target filter, 

the differential pressure measurement unit measures an 
initial differential pressure of the test target filter at the 
time of measuring the initial filtering performance, and 

the filter replacement time differential pressure determin 
ing unit determines a difference between the initial 
differential pressure and the differential pressure of the 
replacement time state, as a differential pressure of the 
filter replacement time. 

15. The device of claim 14, wherein the differential 
pressure measurement unit measures the initial differential 
pressure of the test target filter and the differential pressure 
of the replacement time state, in a state in which a flow rate 
of air introduced to the test target filter is adjusted to a preset 
flow rate. 

16-18. (canceled) 


